there was a huge split between physiologists and molecular biologists, but these disciplines have merged. To give you an example: students in my lab clone their own molecular constructs, inject fly embryos, do the genetic crossings and so on, before going on to do electrophysiological recordings from the flies. So they need expertise in genetics and molecular biology, as well as electrophysiology.
The same is true of 'theorists' versus 'experimentalists'. In the 1970s, the word 'computational neuroscience' didn't even exist, but the equivalent discipline was called 'cybernetics'. At that time, you either did experiments or modeling, and for the latter you needed to have a heavy-duty background in theoretical physics or mathematics. Today, many people in my lab do both modeling and experiments, and, depending on their educational background, need to learn one or the other. I think that we live in fascinating times where all the techniques and approaches are coming together to tackle the greatest mystery of all -how the brain works.
Do you have a scientific hero?
Yes, Klaus Vogt, who sadly passed away two years ago. Klaus was intellectually absolutely honest with himself and anyone else. He would never accept any kind of explanation that didn't make sense to him, where he didn't think all the way through. Before he took over the department of zoology in Freiburg and was preparing his lectures in animal physiology, I was his sparring partner, and he asked me all kinds of questions, for example about things I had learned in various classes, and in being rigorously interrogated by Klaus I realized that I hadn't really understood many of the issues, but could only replicate the explanations I had been given.
For his thesis project, Klaus was given the problem of how the crayfish eye works. At that time, this eye was known to have flat lenses, so in order provide an optical apparatus, people assumed that it worked as a functional lens by having a refraction index gradient. Klaus found that this is not true, and then went on to discover a completely different principle of image formation -mirror optics. Later in his career, he worked on the fly visual pigment, which everyone assumed to be retinal, as in our photoreceptors. Klaus found that this was not true, but What turned you on to biology in the first place? A TV show by Bernhard Grzimek, director of the Frankfurt Zoo, called 'A Place for Animals'. By the time I entered elementary school, I had already decided to become a biologist and be the successor of Bernhard Grzimek. I dreamed of breeding animals that had become extinct in Germany, like bobcats, wolves and bears, and reintroducing them into the wild. Thirteen years later, when I had finished school, I stuck to my original plan and started to study biology at the University of Wurzburg.
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But why did you trade bobcats for flies? At that time, I became fascinated by the upcoming computer science and the parallels between artificial and brain intelligence. So I focused my studies on learning computer programming languages like Fortran and Basic, as well as mathematics. The final kick came in the fourth semester by a seminar where I was introduced to the fly as a model system for brain research. Soon afterwards I started my first student project in Martin Heisenberg's department.
What do you think of the state of biology today? One thing that stands out is that, these days, biologists need training in multiple disciplines -this is much more important now than it was when I went to University. In the old days, Q & A that flies had 3-hydroxy-retinal instead. He then examined representatives of all insect families, some of which he found used retinal, others 3-hydroxyretinal. He then rearranged the phylogenetic tree of the insect world according to the use of this specific photopigment, assuming that it was invented only once in the course of evolution. He also discovered a new enzyme involved in the synthesis of retinal, which catalyses cleavage of beta-carotene. He was a classical biologist in the best sense, following interesting questions and exploring nature as he went along.
What do you think of scientists talking to the public? I have very mixed feelings about this. I get the impression that scientists either don't talk to the public at all, which I think is a mistake, or, worse, they oversimplify and make false promises, such as that brain science will lead to better education of our children, or cure Alzheimer's disease in the near future. I find it extremely hard to talk to the public because most people are not interested to hear that person A postulated this or that model, which was then disputed in a paper published by person B, and that the issue still needs to be resolved. The public wants to know: what have you really found out that is interesting and fundamental? So, preparing a talk for a lay audience always involves a lot of soul searching for me, though I find this is often a very helpful exercise. The key is that you have to be honest with them and yourself, showing them why your work is so fascinating to you and to try to share your fascination. You might disappoint their expectations that your work should have immediate applications to public health or solving some other practical problem, but, if this is the truth, you have to say so.
What is the best advice you've been given? When I was postdoc, a senior colleague told me to stop doing research on flies because funding of invertebrate research is going downhill, and interest in insects is fading. Also, I should stop doing modelling because any kind of mathematical formula will chase out all biologists from the lecture hall. Interest in 'computational biology' seems to be increasing: how do you judge the importance of theoretical approaches in biology? This is indeed an important field, and areas like genetics, biochemistry and developmental biology will profit enormously from quantitative modelling, just as neuroscience is doing at present. It is simply not enough to ask whether molecule A is upstream or downstream of another molecule. We are dealing with networks which are too hard to be grasped intuitively. However, as in neuroscience, it will be important that students receive the training in both fields, computer modelling and biology, because it is naïve to think that biologists deliver the data and the modellers make sense out of them. This will not work.
What is the next big question in your field?
Besides figuring out the cellular nature of the fly elementary motion detector (what I am after at the moment), I think the most interesting problem right now is the dependence of sensory processing on the behavioral state of the animal. There are a couple of pioneering studies out there, involving intracellular recording in a behaving animal (rodent or fly), demonstrating fascinating modifications in the response properties of sensory interneurons when the animal is moving compared to when it's at rest. Along these lines, we will also learn about multimodal integration at the cellular level, in a functionally well-defined context. All this will lead us from the neuron through the circuit to behavior, replacing the box-and-arrow kind of models of the past.
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Neurobiology, Max-Planck-Institute of Neurobiology, Am Klopferspitz 18, 82152 Martinsried, Germany. E-mail: Borst@neuro.mpg.de or absent, and even to males versus females. Darwin's own conception of sexual selection, that it operates on traits whose selective value is due to ''the advantage which certain individuals have over others of the same sex and species in exclusive relation to reproduction'', applies only to animals, particularly those with strong secondary sexual dimorphism. Darwin proposed two mechanisms by which such traits might evolve: competition among males to secure a female mate, or 'intra-sexual competition', and the tendency of females to choose males with certain traits, or 'female choice'.
Few have argued in subsequent work that mechanisms other than those suggested by Darwin drive sexual selection. There has, however, been disagreement over the extent to which the two mechanisms can be considered to occur in different species or genders, and to which they are theoretically viable explanations for trait exaggeration. Some of this debate has been over entirely semantic issues, but there have also been important conceptual differences in opinion and interpretation. It is probably fair to say that many of the differences in opinion about sexual selection stem from the fact that it is, in the end, just one of several components of selection operating at particular stages of the life cycle (Figure 2A ). This leads, for example, to conflict with Darwin's contention that the value of sexually selected traits is in 'exclusive relation to reproduction', because many traits may be subject to multiple, potentially antagonistic, selective forcesincluding sexual selection.
Among the components of selection, sexual selection is unusual, and perhaps warrants the special attention it receives, because the traits that it explains often appear -and indeed have sometimes been shown -to be maladaptive in terms of survival: birds flaunting large visible tails are more likely, for example, to be seen and captured by predators, i.e., to be less viable survivors. It is an interesting footnote to the history of evolutionary biology that Alfred Wallace (1823 Wallace ( -1913 , the co-discoverer of the theory of natural selection, could not accept that females might select males with traits that would compromise Darwin's theory of evolution by natural selection provided an immediately convincing explanation for the close fit between form and function in nature that had previously only been explicable in terms of supernatural design. Traits evolved in a way that improved their bearer's chances of survival and its success at producing offspring. But what could be said of exaggerated ornamental traits such as the long and lurid tail feathers of many male birds and the ferocious looking mandibles and horned protuberances of various male insects, which were almost certain to compromise their bearer's survival? To explain these traits, Darwin proposed the theory of sexual selection, first in 'Origin of Species' and then, at greater length, in 'The Descent of Man'. In a nutshell, he argued that certain traits (secondary sex characters) will be favoured not because they improve survivorship or fecundity (i.e., by natural selection), but because they improve an individual's mating success. This basic idea has been broadly accepted by zoologists, but it has been contentious when applied to plants, not least because they are often hermaphrodites. In this Primer, we explain the application of sexualselection ideas to both dioecious and hermaphroditic plants. We point out that, far from being irrelevant to their study, sexual selection to increase male mating success can be interpreted as a major selective force in the evolution of floral diversity (Figure 1) .
What is sexual selection?
How we define sexual selection determines how widely it may be considered to operate. As we note below, the definition adopted directly affects the applicability of sexual selection to animals versus plants, organisms with separate sexes versus hermaphrodites, species with strong sexual dimorphism versus those where sexual dimorphism is slight Primer
